1 



Searching PAJ 
» 



1/1 ^—v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-026957 
(43)Date of publication of application : 25.01.2000 




(51)Int.CI. 



C23C 14/3* 
C22C 28/00 



(21 Application number : 10-195504 
(22)Date of filing : 1 0.07.1 998 



(71 Applicant : MITSUBISHI MATERIALS CORP 

(72)Inventor : MISHIMA TERUSHI 

SHIONO ICHIRO 
KYO JINKO 
ODA JUNICHI 



(54) SPUTTERING TARGET FOR FORMING THIN Ge-Si FILM OF SEMICONDUCTOR 
ELEMENT 

(57)Abstract . , , .. 

PROBLEM TO BE SOLVED: To attain a high film formation rate, to enable film formation in a 
uniform film thickness and to enhance adhesive strength by carrying out sputtering using a 
target comprising a Ge-Si sintered compact contg. a specified total amt. of one or more 
selected from B. In and Ga and a specified total amt. of one or more selected from oxygen, 

SOLUT"oN d The b ta?get comprises a Ge-Si sintered compact contg. 0.5-95 wt.% Si, 0.00005-1.0 
wt% one or' more selected from B, In and Ga and 0.0001-1.0 wt.% one or more selected from 
oxygen, nitrogen and carbon. B, In and Ga convert a thin Ge-Si film into a p-type one 
remarkably increase sputtering rate and enable the increase of film formation rate and the 
uniformization of film thickness over a large area. Oxygen, nitrogen and carbon enhance 
adhesive strength to a thin oxide film on an Si wafer as a substrate and reduce local 
unevenness in adhesive strength even in the case of an enlarged film formation area. 
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[Rfl] **#*?-0&JIU»RT* * G e - S i 

im#&st\ si :o. 5-9 5tt%mu ? 

ti-eo. 0 0 0 0 5-1. 0£i%, SLSRisitf 
^wr*io i a t ^ fi 2 ttW± ^ -s-tt-c- 0 . 0 0 0 1- 

1 . OS*%*^frLfcG e - S i 

^> o 
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11***1] si :o. 5-9 5li%« b:o. o 
0005-1. oit%s Kf : o. 0001-1. o 

*1%££WL, ft&>: G e a i tmiXtftoVl* % 4 

Ge-S i %9K^AfflX/<? * >)Zsr9-Yv ho 
[1***2] Si : 0. 5-9 5*ft%, I n : 0. 

00005-1. o*l%, K*:o. oooi-i. 

OGe-S i*JWBB*«^^'*y f * r ^-* f " 
[81**3] Si : 0. 5-9 511%, Ga:0. 

oooo5-i. o*l%, »*:o. oooi-i. 

0*1%££-#U GeUlWIIW'^ 

OGe-S i^SIRff^ffl*'^*'^^*-*''' >*• 
[i***4] S i : 0. 5-9 5tt%^ttL, $ 
fjCBJSiO'I 0 0 0 0 5- 1. 0*1 

%, &%:o. oooi-i. o**%*£*u ft 

f£m*'* y 9 >Y9-Yv Y a 
[1***5] Si : 0. 5-9 5li%S;^tU § 
feCBttiPG a 0 0 0 0 5- 1. 0*1 

%, ffi3t:o. 0 0 0 1 - 1. 0 **%£#* U 5£ 

gtffl^/<-y 9 <) >Y9-Yv ho 
[8***6] S i : 0. 5-9 5ii%*^tU ? 
&UI n J3 <£ G a £ £-fi"e 0 . 0 0 0 0 5- 1. 0* 50 
1%, &3£:o. 0 0 0 1 - 1. 0 *!%£■&# U 5* 

fc* £ i: *mkt-*Z> G e - S i«*Kfl£ 
jfcfflX^y * >) VY9 — Y-9 h» 
[1***7] Si : 0. 5-9 5tt%*Mt, S 
£>KB, I nfcitfG a £ £-tK* 0 . 0 0 0 0 5- 1. 

0*1%, St£:o. oooi-i. o*l%£-£-* 

u nm: g e a j:^^»**m*** 

SBHglSfflX/^y^VV^^-^^ ho « 
[8***8] S i : 0. 5-9 5*1%, B : 0. 0 

ooo5~i. o*l%> S*:o. oooi-i. o 

* fc*o*tt ffr* * £ * 1HK * + * 

Ge-S i^JWHBftffl^^f ^'J ^ 
[8***9] S i : 0. 5-9 5*1%, I n : 0. 

0 0 0 0 5- 1. o**%, mm:o. oooi-i. 
o**%t^ru 5$SB: g e Jsio^TOTOM**^ 

OGe-S iJhMfSm&m^^y9')>Y9-Yy ho 5. 
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[»** 10] S i : 0. 5-95 *1%, G a : 

0. oooo5-i. o**%, S^:o. oooi- 

1 . o *i% i l , ?ssr> : g e a £ oopirajptt* 

£*<7>G e - S i #*Bl«JSJH*'<-' 9*)>y9-Yv 

ho 

[8***11] S i : 0. 5-9 5**%*-£#U 
$ hkZBtSlVl nitttfO. 0 0 0 0 5- 1. 0* 
*%, a*:0. 0 0 0 1 - 1. 0*1%£^*U 5£ 

4i : k t»f t + 4*f#«?»G e - S i^»IBIff£ 
(Sffl^/N' y ? 'J y/9-Yv ho 

[8***12] S i : 0. 5-9 5**%«r-£-*U 
g "bUBiS^O-'G a £-S-|tT-0. 0 0 0 0 5- 1. 0* 
1%, S*:o. 0 0 0 1 - 1. 0 *!%£"&* L, ft 

tczztzftmt-rz^mfciz^oGe-s i&nmM 

j&fflX/N'y 9 'J >Y9—Yv ho 
[88**13] S i I 0. 5-9 5li%t^1L, 
$ f>U I niJilh'G a Sr'&ft'C-O. 00005-1. 0 
*1%, a?g : 0 . 0 0 0 1 - 1. 0**% : Sr-&* U 
Rff : G eiJiVJF^ra^***^ 

y 9 ') >Y9-Y y ho 
[8***14] S i : 0. 5 - 9 5 *!%££•# U 
£<?ICB, I n Joii/G a &£-fl"C0. 0 0 0 0 5- 

i . o **%, M£:o. 0001-1. 0 *1% £^ 

ftitfrhKZZtiftWLtlTZ^mtt-m+nGe-S i 

*»R»*ffl^-'<'y * 'J >Y9-Y-y ho 
[8*** 15] Si :0. 5-95 **%, B : 0 . 
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0*1% £-&*U : G e iJiO^BTJSTF**^^^ 

a a &f£^*&e#*^ a ^ - 1 * ^8fc t -r * 

OGe-S i»MI^AJBX^v^>; >Y9-Y-y ho 
[W^IRl 6] Si: 0. 5-9 5*1%, I n : 

0. oooo5~i. 0*1%, ^«:o. oooi- 

1 . 0 *1% L, ftM : GeiJi OOFnr«^*6^ 

ho 

[Iff 17] Si : 0. 5-95 *!%, G a : 

0. oooo5-i. 0*1%, $m:o. oooi- 

1. 0*i%£#*U ftM : G e H i. t/3pW»^*l* 

<b * ^ auftotttt** & ^ * z t zft®. t -f h 

ho 

[«*Igl8] Si :0. 5-9 5 **%«:-&* U, 
S(,CB15J:O f I nt^tt-CO. 0 0 0 0 5- 1. 0* 
1%, ^3f? : 0. 0 0 0 1 - 1. 0*l%«r#*L, ^ 
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%Z>Zt iftWLt-fZ^&fcm^G e - S i Jh»mM 

9 } ) >Y9—¥v ho 
[n$9l9] Si :0. 5-9 5lf%^tL, 
SfeUBfiil/Gat^W-eO. 0 0 0 0 5-1. OS 
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tizmx'*y 9 y >y9-¥v ho 

[ffi*«2 0] SilO. 5-9 5li%mL, 70 
$ 5>K I n£J:tfG a £^tt"C0. 0 0 0 0 5-1. 0 

j^*:o. oooi-i. off%t^fi, 

fcfc*;:fc*#*fci-*¥»#*^>G e - S i **K 

* y V?9-Yv ho 
[■1*312 1] S i : 0. 5-9 5it%^*L> 
SfcKB, I nfiitTGat^tt-eO. 0 00 0 5- 

i. oii%, stmio. 0 0 0 1 - 1. 0 

tt^&fti C t tWi: t**»#*T«G e - S i 20 

[3!**2 2] S i : 0. 5-9 5SS%, b : 0. 
0 0 0 0 5- 1. 0S*%, KSIf^JiVa**^^ 
0. 0 0 0 1 - 1. 0S*%«r**U ftUlGe&Z 

flitch ^MW^ey G e - S i *J*BBBJtt8*'*y * 
'J >99-Yv ho 
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o. 0 0 0 0 5- 1. oss%, **fcJ:tf f «**£tt 
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Si:0. 5-9 5lI%t^#U 40 
$^(lB^J:t/I n **tt"e0. 0 0 0 0 5- 1. OS 
»%. K*«J:UV9Rtr^ a C0. 0 0 0 1 - 1. 0* 

e-S i**K««ffl^^y >^^-^^ ^ 
[»**2 6] SilO. 5-9 5li%^*L> 
ShilB&XlfG aZ&tf-VO. 0 0 0 0 5- 1. 0* 
*%, **UJ:0 f ft*t^tt - C0. 0 0 0 1 - 1. 01 
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e-s iJhntoi&&RX' < v* l )>* r 9-rv ho 

[ 81**2 7] S i : 0. 5 - 9 5S*%***U 
SfcUI nfcJtfG a i&tfCO. 0 0 0 0 5 - 1. 0 
SS%> K3Ri3<tI/a*«r^W-CO. 0 0 0 1 - 1. 0 

U »W : G e&XVTK^mT-lfotyfrh* 

Ge-S \ 7hnmmm*>*v 9*)>79-¥v ho 
[Bffi2 8] S i : 0. 5-9 5lt%ittU 
£JbUB. I niSjitfG aSr^tK-0. 00005- 

i. oii%, K^i^lf t^ft-eo. oooi- 

1. 0 U *SSP: G e *J J: O^^rai^tt* 
f^OGe-S iMRiSffl^^^^^^""^ 

ho 

[«&** 29] S i I 0 . 5-95 Sfi%> B : 0 . 

oooo5-i. os*%> a3s&*xnaiti:4svto. 

0 0 0 1 - 1. 0lt%^*L, «»: GeiJJ:^ 
TT»**M**» <b « & 4 C t **fcWi t 

f4*i#*?-OG e - S i * y > 

99-Yv ho 

[IB** 3 0] S i ". 0. 5-9 5lf%> I n : 

o. 0 0 0 0 5 - 1. o£t%> &m&£zf$tmiiztt 

■CO. 0 0 0 1 - 1. 0S*%*-MrU RtiS : G e £ 
J: #>F*fiB^W»3&* * ^ h % h z t * 

? >; >y9-Yy ho 

[tt** 31] S i : 0 . 5-95 S*%, G a I 
0. 0 0 0 0 5 - 1. 0S*%* ■«»*J:O f ****tt 
"CO. 0 0 0 1 - 1. 0 U »»: G ei$ 

j: w pis^aft ^ <b ^ ^» asoftgft^ ^ ^ ^> - 1 * 

9 y ho 

[KM 3 2 ] S i I 0. 5 - 9 5 U 
S blZB&XV I n fc-frff-CO. 0 0 0 0 5- 1. OS 

m%, m.m&£v t Rmz&tt~eo. 0001-1. os 

e-S i *y >V9-Yv ho 

[18**3 3] S i : 0. 5-9 5tt%S:ttl, 
SfjJlB^iWG a ^^tf-CO. 0 0 0 0 5- 1. 0* 
S%, B*i5J:tl f «*4:*W'-CO. 0 0 0 1 - 1. OS 
U : G e is J: 09F^TS7M«9^ ^ * £ 

e-S i 3MMBBJ*»*><* >?9-Yv ho 
[W**3 4] S i : 0. 5-9 5ti%mU 
gibCIniilfGai^tl-CO. 0 0 0 0 5-1. 0 
SS%> S*i5J:^*t^tt^0. 0 0 0 1 - 1. 0 
14%*^ U ^ffi: G ei3J:O r ^"5rS^^^'b^ 

Ge-S i**RJB*ffl^^<v^ , J bo 
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[ffi*3l3 5] Si :0. 5-9 5li%5:ttL, 
S<bUB, InSi^Ga^tttO. 0 0 0 0 5- 

i. oti%, awiVKX^^ti-eo. 0001- 

1. 0Ii°/o^^*U nU : G e J3 <fc XJR^m^W^ 
f^G e - S i * "J >79-Yv 

he 

[fft*S3 6] S i : 0. 5-9 511%. BIO. 
0 0 0 0 5 -1. 011%, RSislV^Sr^tf-e 
0. 0 0 0 1 - 1. 011%***U »» : G e&X 

y >jT9-Yv ho 

[fil*«3 7] S i : 0. 5- 9 511%, I n I 

0. 0 0 0 0 5- 1. 011%, DUffiimt^tt 
T*0. 0 0 0 1 - 1. 011%***U JMflGeJ* 

J: O^ura^**** & ft £ ilJ*o*ttf*** 

9*)>79—Yy ho 

[11**3 8] S i : 0. 5-9 511%, G a : 
0. 0 0 0 0 5 - 1. 011%, SaHSJtfKfct^tt 

-co. oooi-i. oil%fclr*L, : g e& 

4#fBfct1"^ i * £ -*ft : * : f-^G e - S i *WUl»JftfflX/<y 
? y -y bo 

[IS**3 9] S i : 0. 5- 9 5ll%£<a*U 
SfeKBSJiri n**tf"?0. 0 0 0 0 5- 1. 0 

1%, afcfcitfftat^tt-eo. 0 0 0 1 - 1. 0 

*%***U »»: Ge4JJ:WT^T»^itt»**^** 

e-S iJMtWH&&XZ'<y * 'J ^o 
[S!*«4 0] Si :0. 5- 9 511%£^*L, 
S^UBiai^G a Sr^-W-CO. 0 0 0 0 5- 1. OS 
1%, **i3*tfft**'Mf'"C0. 0 0 0 1 - 1. 01 
!%£;&* U »«: G e & tLXW*IM7Ftttofrh&& 

e-S i*J»DHe*ffl^^y >9 r 9-Yv ho 
l»*«4 11 Si :0. 5-9 511%*^"*L, 
SfcClI n&J:l>*G a £#lt-CO. 0 0 0 0 5- 1. 0 

11%, »*JsJ:a f l&**'Mt"C0. 0 0 0 1 - 1. 0 

Ge-s ijRjtRj^ftm^^^y ^^^-^y ^° 

[SIM4 2] SilO. 5-9 511%*^* U 
?f>CB, I ni3J:^Ga*^tt"C0. 0 0 0 0 5- 

i. 011%, mm&tvstmz&ttx-o. 0001- 
i . o 11% u : g e & x xr^^m^m» 

frhtt* jft*Ofc*tfl* ft 4 ^ fc *#« i: + & 

e - S i fcnStMftZRX'*? 9 >)>?9-Yv 

ho 



[fg**4 3] S i : 0. 5-9 511%, B : 0. 

00005-1. osi%, mm&±v§km*£ 

ItTO. 0 0 0 1 - 1. Otl%S:^*L, »»:Ge 

& i oqp or Ji^ffiW <b ft £ ajftoflfctttt* 1 btcZZt 

y 9*)>y9-Yy ho 

44] S i : 0. 5-95 11%, I n : 

0. 0 0 0 0 5 - 1. 011%, S**3*tf£i* 
S-^lfCO. 0 0 0 1 - 1. 0 U 5S«5 : 

C t t«Hp»fc-r**»fle*^-OG e - S i ^SR^Affl 
^^•y^'J^^^-^'V ho 
[H*^ 45] S i : 0. 5-95 11%, G a : 

0. 0 0 0 0 5 - 1. 011%, Si*, ^^&XV&& 
£^tt"C0. 0 0 0 1 - 1. 011%£^*U I 

g e a x vr^m^m&fr ft & &«;o«ys#a* s> * & 

itt»»tt4*t#*^Ge-S i 

* 'J vtr9 — ¥v ho 
[HM4 61 s i : o. 5-9 5il%mi, 

20 £ blZB&XXFI n £r It *C 0 . 00005-1. 01 

i%. m*, mm&xvstmz&tf'eo. o o o 1 - 

1. 0tl%tt*L, «8C : G e is J: IFF tSMT-fc® 
<b ft & 5) ft & - t * ^Sfc i" * 

*?<oGe-s i 7hnmmm*>*v9*)>y9-Yv 



[18*^4 7] S i : 0. 5-9 5ll%t^tU 
g t>(CBJ3 J:cfG a £-&ft"*C0. 0 0 0 0 5 - 1. 0 
1%. BHR. B*i5iV«**:^«-C0. 0 0 0 1 - 
1. 011%£^*U n.U : G e & X Ttt ?TS>F*l» 
30 frhta*> MSOl^W 1 h ft * - t * ^ ■** & 

he 

[RM4 8] S i I 0. 5-9 5ii%£^L, 
ZblZl n&XZ/G zi&tt-eO. 0 0 0 0 5- 1. 0 
11%, RX, fi[*i3J:ir«*«:#«-C0. 0 0 0 1 - 
1. 0li%?r^Wt, »» : G e *5 «t t^^ra^ttW 

i» ?> i sa*^»«#* 4 4 ^ t 1 1 

f^OG e - S i &mmi&m*'* v 9V>9 r 9-Yv 

ho 

40 Iffi*Jl4 9] SilO. 5- 9 5ll%^tL, 
J^IB, I niSiVGafc^tttO. 0 0 0 0 5- 
1. 011%, K*. S£i3£^*£^ft-C0. 0 0 

oi-i. oii%mu »» : G e&txm*r* 

^*t» *^ ft * ft* O ft ^ - k * £ + 

^I^WGe-s i fhnWkW^m^y 9 y 

-y-y ho 

[f6WO»^ftlfe^] 
[0 0 0 1] 

^v^®«tii:o 

50 r^-ftiRi?-c% *a«R*^ni8-c**t*u*»ttA« 
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-mettitz g e - s i - w 

st y 9 > Y 9 —Y v Y tCHi"4 <)<OT*^>-5>o 
[0 0 0 2] 

h7>v^^(±> S i *«#»±SK S i Oi 
g : 5 0- 1 0 0 nmOG e-S i 3fc»ltri*fcfc*&K 

Ge-Si^flli^i&iSS^ GeH« 

t S i H4 (-/7>^) OT&teif* 

H4 iH4 (->^>**X) i±S* 

tiTlfiGe-S i**I*fe4*4WI**Geft 
*t*ES i»*tt»*U *»LT#e>ixJtGe-S 
i l'fcffl*' 1 -f * ^ 9 y )>Y - 

[0 0 0 3] 20 

[ifew* j »*tJ: ; j t-r*!*H] ^s^T-sa 

^IB^*^Ge-S \ %to&&frbt£i>9-¥v 
Hv»fcX^7 * V yyftCIiG e - S i iSKOf 

o fc 0 * fc, G e - S i i0 

f, ^ ^ _ ^ -y b $rfflv»*/<7 ? >; yyLx'&bfrtzG 

e - s i ^*«fi, s i *mwt tzu s i oz mmn 

+ * t RO*3iSft8C ^ »» W * ' < 9 ^ * U , 
[0 0 0 4] 

s i &nmn&i&&m<»ft&it& 40 

*S*j£tCJiSEft&'' ? '7 , y"*04'- > fcv*G e - S i jfc&fS-ffc 

(a) Ge-Si*Mfti:B, InlfcliGaOrtW 
v>-fn*> 1 «4 fcf* 2 «Ja±«r£ft-C 0 . 0 0 0 0 5- 
1. 0fii%£-#S-i*\ £*U-3S>K»*% S**Jit>' 
R*cort(Oiatfcl±2ttW±Sr-^Sttr0. 0 0 0 1 - 

•yhfcftfiU z<r>9-Y-y ^1^^' * 
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i: >) , #<btL/jG e - S i ?-»I(0f f 5I«^|S]± 

7#7>*g*T^'fc< (b) iftlEG e - S i ^stt*S 

S i (±, G e t:*t LTJ£v>|EBW#J-£--e-£- 
t7i J -C-#, Si tO. 5-9 511%^ 

[0 0 0 5] iO^li, ±ffiwM8*i:^v>ti 
g*t^tOT-*oT, (1) S i : 0. 5-9511 

%, b : o . 00005-1. o K£ : o . o 

0 0 1-1. 0**%**#U 5%« : G eUXV-T^ 

m^f&Mfr b .&&/£ofc*8rt** bte%> ^SteS^o G 

e - S i ft*mgOfflX'<? * »; >V9-Yv K 
(2) S i : 0. 5-95 fiS%, I n : 0 . 0 0 0 0 

5 - i . o : o . oooi-i. o 

l , nu : g e & i trr^rs^ii**** ^ ^ 
oigft^^^^fMfoG e - s i zfrmmmm 

^'J >y?-Vy K (3) S i : 0. 5-95 
Ga : 0. 00005-1. 011%, : 
0. 0 0 0 1 - 1. 0Si%3r-&*U SffilGe^i 

yoppf <b ^ 4a*<^*tt'*'i' ^ * 

?(0Ge-S i %»K^tt^ ?.J*v 9 % ) > 9 — Y v 

(4) Si : 0. 5-9 5ti%«:MU S <bt= 
Biii:^! n t-g-tt'T-O. 0 0 0 0 5- 1. 0tl%, 
K£:o. 0 0 0 1 - 1. 0*fi:%?r#*L, J^SC:G 
e H X IfT-vlWKWfo frb%2> ttOt^W 1 <o * * # 
i#*f»Ge-S i ^ U 

y-yK (5) Si : 0. 5-9 5 **% Sr-g-* L, ? 
e>tcB±3 iU'G a Sr^W-CO. 0 0 0 0 5- 1. Oil 
%, ^5K:0. 0 0 0 1- 1. 0SS%^:# ; S'L^ 5* 

^^i}iij|^^-<7)G e - S i *»H»*fflX/<-y * 'J > 
K (6) S i : 0. 5- 9 5*l:% : Sr-i' ; t 
L, S<blCI nfc^y-'Ga «r^th-C-0. 0 0 0 0 5- 

l. oif%, m%:o. oooi-i. o**%t-g- 

ttflt**^444 t »ff*^G e - S i 
•y ^'J >iT9-Y"f h> (7) Si'.O. 5-9 5** 
%t#*t, g"b^B, I n*3il>*G a «r^-Stt-0. 0 
0 0 0 5- 1. 01*%, ®E3R:0. 0 0 0 1 - 1. 0 
Si% J-^tL^ ^IfiP : G e H X XF$TS&&mofr b % 

z> auso*»flt*» b % z^mfcXJ-w g e - s i 

T&&m*'<7 ^ >)>y9-Yv (8) S i : 0. 5 

-9 5ff%. b:o. oooo5-i. os*%, a 
?r:o. oooi-i. o u ^Iffi : g e 
js i yq^wa/FW©** t> ^ z> '&&.<r>m.mfcfr b tt. z> 

•y > , (.9) S i : 0. 5-95 I n : 0 . 0 
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0 0 0 5 -1. 011%, SS:0. 0001-1. 0 
11%***U 5*»: G e*Ji0^ira^*l»* % ^ft 

5-95 11%, GaiO. 00005-1. Oil 
%*B*:o. 0 0 0 1 - 1. Oif%^tL, 

«T> : g e te£ o^JTfc^WttW 1 ft & 

G e - S i *»R«*ffl^^y * "J > 
yp^y? ^ (ll) Si :0. 5-9 511%** 

#L, SfeUBfiiO'I n*:*tI-CO. 0 0 0 0 5- 70 

i. ott%, 1*: o. oooi-i. oit%^ 

#U 5ftffi: G e i* J: ******* 

■^'J^y*-*'-^, (12) S i ! 0. 5-951 
!%*£■* U S^UBiJilfGat^W-CO. 000 

05-i. oti%> mm:o. oooi-i. oil 

*0*«rfW^ -ft * **ffX**tti-e-- S i 

ffl^A'-^'jv^^-y'yf, (l 3) s i : 0. 5- 

0. 0 0 0 0 5- 1. o*ft%, m%:o. oooi- 

1. oii%£***u 5£ffi : g e^ivrr^&^Wk 

*»IBI»IB^> , J^'-^^ (14) s 
i : 0. 5-9 5li 0 /^t#t, £*>UB, I ni3<t 
[KGai^tttO. 0 0 0 0 5 - 1. oif%> : 
0. 0 0 0 1 - 1. 011%***U nU'.Ge&X 

^OGe-S i*»R»«ffl^^y^y>^^-*'y 
K (15) Si :0. 5-9 5**%, B : 0. 0 0 30 

oo5-i. o**%, et*:o. oooi-i. 01 

&&L<D)mWfrb G e - S i 

j£jfj*/^y >79-¥v (16) Si : 0. 5 
-9 511%, I n I 0. 00005-1. 011%, 
0 0 0 1 - 1. 011%**#U »*: G 
e & X WF?T»**M** * * ?> ft ** 

y 7 K (1 7) S i I 0. 5-9 511%, Ga : 

0. 0 0 0 0 5-1.' 011%, **: 0. 0 0 0 1 - 40 

1. Oll%*t*t, : G e S J tfTFTO'Ftt* 
^"b i ^ a«Olg#^ ^ ^> G e - S i 

rmwrnrkm*'*? (is) s 

i : 0. 5-9 5»*%***U SbKB&Xlfl n 
Sr^ff-C 0. 00005-1. 0 11%, jK* : 0 . 0 
0 0 1-1. OMt%MrtlrU Ge£J:t^RT 
«^j(*»35^ h ft * ft * G 

e-S i JMM#*H*'<* V?9-Yv K (1 
9) Si :0. 5-9 5ll%***fU St KB* J: 
^Gat^tttO. 0 0 0 0 5- 1. Oll%> : 5< 



M2 0 0 0 - 2 6 9 5 7 

0. 0 0 0 1 - 1. 011%4:*#L, »« : Ge*Ji 
tf^nTS^ttW ^ ft * <b ft & #£#3* 
T-OG e-Si * U 

K (20) S i : 0. 5-9 5S1%£^TU £ <b 
CI nlSiVG aSr^WCO. 0 0 0 0 5- 1. Oil 

%, &#:o. oooi-i. oil%Sr-ir*L, n 

SB : G e is X VT^W^Wfofr bUZ> &M<r>m&Wfr h 
i^^ffOG e-Si 9*)> 
v K (2 1) S i : 0. 5-9 511%t* 
*U SfcKB, I n&XVG aSr^fttrO. 0 0 0 0 

5-1. 011%, %tm:o. 0 0 0 1 - 1. 011% 

£*#U JSSG : G e H J:t^pIS>F*fc»a»fcfc4&* 
0*tt#*»e>ft**##*^G e - S i »]VK^*ffl 
X/N°y ? V K (22) Si 10. 5-9 

511%, b:o. oooo5-i. 011%, Basis 

J: l/fl* 0". 0 0 0 1 - 1. Oli%*#* 

t, : Ge J3iD^pra^T : *E^^'bft^&^«« 

>iT9-Yv K (23) Si : 0. 5-95 11 
%, I n : 0. 0 0 0 0 5- 1. 011%, Wm&XV 
g^£^ttT*0. 0 0 0 1 - 1. Otl%*^# L, 1% 

U : G efeXO^^JB^W^^ft***^****^ 
ft&^SfttSR^OG e-Si **IB&ftfll*'<y * 'J > 
y 9 ->f v |^ (24) Si :0. 5-9 511%, G 

a:o. 00005-1. 011%, BSRisitffi** 

^SttrO. 0 0 0 1 - 1. 011%*** U : G 
e i3 ^WiK^jftW^ ft * &)£?>*ft#*' <b ft & # 
l#*WGe-S i JMVMBttJB*'*? 9*)>V9- 
Yv K (2 5) S i : 0. 5-9 5ll%£**rL, 
S^CBiJitn n^^tftO. 0 0 0 0 5- 1. 01 
1%, tt*j3*ira**<frtt--C0. 0 0 0 1 - 1. 01 
!%£-&* U : G eiJ -tW^prJt^*fc^l*^ft& 
affiOft^*^ft^#***?-^G e - S i 
l&mX'*y 9*)>y9-r? (2 6) S i I 0. 5 
-9 511%***U S^UB^itTG a«r^lt-C 
0. 0 0 0 0 5- 1. 011%, tt* S J:tf»*«:*tt 
T*0. 0 0 0 1 - 1. 011%^#U »»:Gei5 
i l^F'Brit/PttW** ^ ft ^> ^> ft ^> 

ff-O G e - S i 1M$W0&MA'* y9*)>r9-Yv 
(27) Si:0. 5-95 11% L, S ?> 

I ni5 i^G a t^ftT'O. 00005-1. Oil 
%, R9R^J:^a*«r^ttT-0. 0 0 0 1 - 1. Oil 
%£**U : G eiSJ: WpT»^#6i»*^ft^a. 

9') >jr9 — Yy K (28) S i : 0. 5- 
9 511%*4*U ?^CB> I nio i t^G a ^'oif 
T-0. 0 0 0 0 5- 1. 011%, K£*3*tf2&£^ 
ttT*0. 0 0 0 1 - 1. 0ll%tt*U ^SP:Ge 

is x TrF*sx*Wtofr h ft * &*o*iirt** ^ ft ^> 



-6- 



11 

v Y , (29) Si :0. 5-95 MM%. B : 0 . 0 

ooo5-i. ofi£%> Amtoxvstnti&tto. o 

00 1-1. 0fi*%£^*TU jm: Geii^W 
jB^SEttl «b 4 &J£ <b & 4 G 
e-S i#*R«*ffl*'<y 9*)>iT9-Yv K (3 
0) Si I 0. 5-9 5fii%. I n : 0. 0 0 0 0 5 

-l. o*S%, a^<t^**^tf-eo. oooi 

-l. oii%tt*l^ 5S« : G e is J: o^pr»^tt 

P^bi^ ta 4 ^tMR^O G e - S 

1 1 0. 5-9 5fifi%. GalO. 00005-1. 

ofii%> a**5-to f ***^tt-eo. 0001-1. 

WIM&fax'*? 9>) >??-Y>y K (3 2) Si: 

0. 5-9 5li%t**U S^UBSitflnt^ 

IfeO. 0 0 0 0 5- 1. oit%^ atfii^RIi 
^ft"C0. 0 0 0 1 - 1. 0ll%t**L, a»:G 
e *5 £ D^^r«>F*Ett* h & * &JftO**£ff 4 4 * 
*fls*T-0 G e - S i X*iy9*)>{f9- 20 

K (33) S i ! 0. 5-9 5lA%***U 
SfcUBfcJ^G a t-frtt-CO. 00005-1. 01 
*%, ft** -1:^*4:^^0. 0 0 0 1 - 1. OS 
U »»: Ge#J:0^^»^tt»*fe4* 
<b & 4 G e — S i &8RJ& 

SWi^^'J^^-yyK (3 4) Si : 0. 5 

-9 5li%mi> SeillntJilfGattlf-e 
0. 0 0 0 0 5- 1. 0**%, MiStmt^tt 
-CO. 0 0 0 1 - 1. 0lI%S:^tl> ?S8& : G e £5 
J: t^F pT «^«Sf h % 4 a*0*«f#* <b & 4 JO 

*?-toG e-s i **r»*jb*'<* * y >ir*-rv 

K (35) Si :0. 5-9 51A%«:**U £ 
KB, I nfiXlKGai-frW-CO. 0 0 0 0 5- 1. 0 
ftKfiJitf^tr-frtt-CO. 0 0 0 1 - 1. 0 
U G e iJ J: l^^BTFflL** & * 

T&l&mA'<y 9 U >79-Yv K (3 6) S i : 0. 
5-95 B : 0 . 00005-1. 0 

**#J:O'JK***ffr"C0. 0 0 0 1 - 1. OfiS%£ 

*«W^ft*#*#*^Ge-S i**R««ffl* 
/<y * U >79-Yv K (37) Si :0. 5-95 
I n : 0. 00005-1. Oli%> Sti3 
itFUHRfcttti"?!). 0 0 0 1 - 1. Oit%i^ 

u nu: G efcii^wa^w*^****^** 

4 4 ^aMHRT-O G e-S i ^WRJ&J&ffl*'*? 

*y>y*-yyK (38) s i : o. 5-95SS 

%, Ga:0. 00005-1. 0«*%. RfcfcJlf 

£***tt-co. oooi-i. oil%mi, » 



1IH2 0 0 0-2 6 9 5 7 

72 

fc4#i£#3R?-tf>G e - S i *SRJfc*ffi X'** * 'J > 

(39) Si : 0. 5-9 5 
*U SfeKBfcJO'I nS:^W-C0. 00 0 0 5- 
1. 0SS%, RX^JicrttXtr^tt-CO. 0 0 0 1 - 
1. 0**%**#U G e £ J: W^W^W^ 

e - S i 

MW*!^^^^-*'^^ (4 0) S 
i : 0. 5-9 5ii%^ttL, S^UBiJJitrG a 
££ft"C0. 0 0 0 0 5- 1. 0**%* Bl*i5J:tfJgi 
***W-C0. 0 0 0 1 - 1. 0 » 
g[>: G e 

&44^$fr«?*<OG e - S i #*RJfc*JB*>*7 9 *) > 
9'9-Yv K (41) Si : 0. 5-9 511%*^ 
#U S&CI nisAIKG a *^W-C0. 0 0 0 0 5- 
1. 0»*%, »*4JJ:O f Ut*«:*tt-C0. 0 0 0 1 - 
1. 01i%mi, SSffi: G e * J: ^ pT»^*E* 
A^i^tM^^^W^G e ~ S i 

#Mmmm*>*v 9*)>>f9--Yv (42) s 

i : 0. 5-9 5 L, ?^>t:B, I n^J: 

LKG a *^ttt0, 0 0 0 0 5 - 1 . 0ti%, 
*tFR**£ft"?0. 0 0 0 1 - 1. 0ll%i^t 

fti^4S#$**?-<0Ge-S i ^Rff^&fflX^ 
$m; >99-¥v K (4 3) S i : 0. 5-9511 
%, BIO. 00005-1. 0 **%. 
iOf^i-frti-CO. 0 0 0 1 - 1. 0 

L, J%U : G e 1J J: »^»»*?>44a.*^** 
W^i^>fl#Sf^Ge-S i3MWBB*»X^7 
9*)>?9-Yy (44) S i : 0. 5-9 5 fi* 
%. InlO. 00005-1. 0 S* 
fcJiI/^Sr^ft-eO. 0 0 0 1- 1. 011%$r^t 
U 7tfflS: Gei5J:tr5FWplt**?>ft*a«0*«t 
#**?> 3 2r4*iifr* : ?-OGe-S i ^ISR^ffiffl ^ 
* 'J (45) Si : 0. 5-9 5 Si 

%. Ga:0. 00005-1. 0 S*%. ffi^^, S£ 
^i^^Sr^tt-eO. 0 0 0 1- 1. 0 

#*?)4^i#*^Gc-S i*»R^«fflX/N-7 
9*)>iT9-YyY, (46) Si 10. 5-9 5*4 

%***u s ^hb^j:^ i n*^ft-eo. 0 0 0 0 

5-1. 0fiS%> WOt. ft^^-t^R^Sr^ti-CO. 
0 0 0 1 - 1. 0**%S:^L, »K : G e&£V^ 

^ra^#t*** ^ & * ^ & 4 ^^Mfc*^ 

Ge-S iMRBffiffl^^'^'^ >99-¥v K 

(47) Si 10. 5-9 5**%£^frU ^^(CB 
^i^G a ^^tt-CO. 0 0 0 0 5- 1. 0JI*%>K 

&%&xv<%tm*&tfr*o. 0001-1. o** 

fcomfe&frhKb^fctttyG e«S i $SRM 
fflX/N^y ^ U h> (4 8) S i : 0. 5- 
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9 5 U ZbT- I n&Xi/G a ££StT' 

0. 0 0 0 0 5 -1. 0£ft%s g**3«tLK^* 
Sr^tfCO. 0 0 0 1 -1. 0£S%5r^WL. : 
G e & X ITT- pTJB>F*EW** «b 4 * f** 1 <b & * 

f*»f^Ge-s i&nmmm*>sv 

-Yv K (49) Si ! 0. 5-9 5tt%^t 
U J«bi:B, I n £ £ tKG a £ n*ft"C 0 . 0 0 0 0 5 

-1. 0tf%, ax*j:o f £**6'W--co. 0 

00 1-1. 0 U »»: Gefc J: t^TJT 

»*»6»rt* ^> * -5) jftjao*ft#*» h ft & G 70 

e-S i K 

[0006] :o%wo^-y7 h 

K) B> In, G a 

CftfcJSWHi, v>-fft&Ge-S i pHU-T 4 

O^G a cortOv>i"n** Itti^iiC^^ 2ttJil±«:^ft 
•CO. 0 0 0 0 5l:*%**^LT«)ttlBf^ffl^»ra 

o&*a*#<b*v*\ 1. 01i%t«xt**t 

Ge-S ffljilfy-h* 

0. 0 0 0 0 5- 1. 0*S%> aSL<W0. 005 
-0. 5li%t*Afco 
[0 0 0 7] (n) Jpt^ 

ztib ^rn 6 *« & * s i ->^/^±o*ft 

«SfcJii*x<b2«£Jl±t#W-C0. 0 0 0 1**%* 

ifft<ftv^ 0 Lfc**ot\ -?-<O^#*£0. 0 0 0 1 
-1. 0lf%> MiKliO. 0 0 5- 0. 5tl% 

k5&*feo axaitfftfcort-ctflMOfc* 

[0 0 0 8] S i 

e - S i *Mt»*t*Oi: 0 , * 

%£8;LT t> y- h WBKRfcS *i* G e - S i *»BS 
>&£0. 5-9 5li%> HfL<ttl 5-6 5**% 50 



ftffl2 000-26957 

[0 0 0 9] 

nmmizx i)ft#wi:RwtSo v^ni*6s^ ? 9 9. 

9 9 9lf%OS i , Ge, B, InfeitfGa SrffiS: 
Lfco S i fcB, Si tin, Sit G a 
•C*it-r*L*ftK : 9 9 . 9 9 9 fi#%OiS££« A r 

S i - 0. 0 1 lli%B#4 (BIT* S i -B^ftCD 
tro) , S i - 0. 4 8tt%Bfr# (J3LT, S i - 
B^ft©t5o) . Si-5. 2ll%Btft (ttT, 
S i - B^iOtSo) , S i - 0. 0 1 2fifi%I n 
-frft (J2lT\ S i - I n^(Dt59) , S i - 0. 5 
0lt%I n^ft S i - I n^tSo) > 

S i - 5. 0lf% I n^-ft (tlT, S i - I n#ft<3) 
tSo) , Si-0. 0 1 lti%G a^ft <£IT\ S 
i -G ait&Ot^o) , Si-0. 4 91i%G a^ 
ft (J31T\ S i - G a^®t5^) , S i - 5. 11 
fi%Ga#ft (ttT> Si-Ga*4®iS9) , tf* 
tiU ^tP^OdtL^S i Si-B^i 
©, S i -B£*ft®, S i - I n£*ft(D, Si-In^ 
ft®, S i — I n ^£®> S i - G a ftft<D, S i - G 
a£*ft@, S i-Ga^(3)S:tn?tL»K: 9 9. 9 

gt 1. 2-2. 5 ,* mOfEBrtOS i -B»*<D* © 
feitr®. S i - I n*J*<D. ©fc<fcW3K jfetfUS i 
-Ga&*(D> ©*J:V®4:f*«Lfco 
[0010] S6t:, GetB. Geiln, GetG 
a OUa^te-fr-C-tixWItK I 9 9, 9 9 9 fit %0 

At, »J*LT 

Ge-0. 0 13£f%B^ (»T, Ge-B^i® 

t^n) , Ge-0. 5 2ft%BM (£IT\ Ge- 

B^®t5l) . Ge-5. 311%B^4 (HIT. 

Ge-B^4®t5^) , Ge-0. 0 15il%In 

ftft (£IT\ G e - I n^i®k5^) > Ge-0. 4 

8fiS%I n^ft (KIT, G e — I n^Otr^) . 

Ge-5. lff%In^ (JEIT\ Ge-InWW 

tSd) , Ge-0. 0 1 2ft%Ga^ (JttT, G 

e-Ga^Otro) > Ge-0. 5 111%Ga^ 

ft (BIT. Ge-Ga^ft©tS7) .Ge-5. 2fi 

l%Ga^4 Ge-Ga^ft®tSo) > «rft 

SL, »*PffeOC:*Lt>G c-B*ft<D, Ge-B^i 

© % G e -B^#®. G e - I n^ftCD. G e - I 

ft©. Ge-In^ft®, Ge-Ga^ft<D, Ge-G 

a^-ft©. G e -G a*ft©**ftWtft* : 9 9. 9 
9 9«a%0**ft*ft*«:»fcLfe^n--/#y ^X* 

ft! 1. 2-2. 5/<mOteHl*30G e-B^*©, © 
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ti XV®, G e - I n#*(D, ©# e 

[o o i 1 1 ^ c- , T^ttS : i ■ 4 - 2 - 7 j" m * 

*-t-5*t)S : 9 9. 9 9 9£*%<0*>£S i *6Ge 
^fiS : 2 . 6-3. Sf-ra^ttiS iCS 
J: J/^ttS : 2 . 8-3. 7i«m*#t4S is 

[0012] mMW 1 

Zixh S i -B»*<X), ©^itf®, Si-Infrf* 
<D, QtoXW®. S i-GaW, ©JS-fcU-'®, Ge 
-B^*®, ©iJilT®, Ge-I nt&*(D. ©fcitf 
<3>, Ge-GaW ©^i^ #6S i ffi*. &.G 
e»*» S i C®3Z. tUmzS i3 N4 : 9 

9 . 9 9 9 StS&Oifc&JK&S^BSW?* 1 - 4 U7F 
SiiiflfcUBEfc-U MflE : 9 9. 9 9 9*S%OS5$E 

T 2 ftmftg- Lfcft, : l- 1 0 0 0 ppmfl 

saMA+ifctt****:^!*-: 2 5- 2 o oc, "* 
*g Lfcfcfr»***tft : 9 9 • 9 9 9 

-^KU^E*L, 5 X 1 0- 5 t o r r<OJt££B^«K 
9 3 0- 1 1 5 0 *CO|EHl*3<0^f5EiaSJ-, 150-2 
50kgf/cm ! {OHHrtO^fJE^JE^SrttSOLTt^ 

St? 5 «FWfia»o*ffo*ffitam*ls*:tf ^ - 1 u ± ij 

* 5 - 8 £3* S *V4 SMM&ftiJ ± ^Sa&^KJt * f> o 

[0 0 13] ov^f, Ztib<n&m<7)?-Yv hi. ? 
h'WS^i : 1 52mmXf $ : 5 mm 

f: 9 9. 9 911%^)I n^^ta *3«£*U w*l 

9mWHKM3*& : 5X1 0 _7 To r r> 

Ar, 



; 9 ) #S 2000-26957 

Z/iy jr ifXf± ! lOmTorr, 

Tsrtv *WfJ : 7 5 0 W, 

36« : figl 2 0 mmOS i #*S B H B ^^^, 

: 

OSIU G e - S i %WRt:^ttt6e 
[0014] :iif>Ge-Si *J»R»JftO S i #S B B B 

tenants?) ogwt^wttjftaEfiim^-pafft*: 

[0 0 15] ZhlZ, ±|£S i#^ B H B ^x/NCr>^®US 

i 02 5Mt*j&#u -os i 02mm<o±{zmt$kft- 

"CSifflifcXs*? ? iff*) itt-iOGe-S i^&flSS: 
20 5B«:L7to ^OS i O2 &BI£^LTGe-S i 

*Lfc6*-2 5mmin/:tt 

fcES (fettffitt <t t S ^ ) KJ3V*T, ^ 

^f-V^e^ K#<Y > h^<>£ffiv>T2 0 mmX 2 0 mmO 

tU *5iO # A x - ^ £ K 0 ft»t ^Ox--/^SJ 

[0 0 16] 
[Si] 
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(10) 



3#gf)2 000-26957 



17 
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MB I 




% ) 








S i - 8 


5 t — 1 n 




G a — B 


G a — t n 


G « — G a 


S i C 


S 1 , N, 
3 4 


US i 


*G o 




1 


/jfs a ait 

O 0.227 






Vl/u. 19c 










0.303 


99.3 




2 


(D 2.32 






(Til ftR 










Zi9 


92.7 




3 


O 0.552 












0 00067 




14.8 


84.2 






2) a. 42 






f5>C Aft 






0 00701 




35.0 | 


54.6 


* 


5 


2)1 2.5 














0 00150 


52.fi 


33.8 


X 


6 


<3> 4.54 






yP4. 40 








0 00327 


71.2 


19.6 


1 


7 








3)1. Ha 






0 0179 


0 0131 


Tfl.2 


1.57 




8 




(DO. 250 














5.26 


94.3 




9 




<DZ. 25 






cDi.ao 









8.Q5 


87.9 




1 0 




<2>0.55Q 






230.573 




0. 0401 




14.1 


84.7 




1 1 




(3)0. 570 






9)0. 559 




0.180 




34.9 


63.8 




1 2 




05.11 






95.01 






0.02TB 


40.3 


49.8 




1 3 




$7.83 






(2)7.48 






0.133 


58.3 


26.5 



[0 0 17] 



1*21 




10 0 18] 



1*3] 
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(11) 



000-26957 




10 0 19] 



1*4] 




[0 0 2 01 



[*5] 
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(12) 



4*BB2 000-26957 



9 - * -> y 



A 9t IB < < ft 





s i 


B 


1 n 


6 j 


1ft 


as 


9« 


o • 1 






1 


0.5 3 


0. 0 0 0 0 5 






0. 0 0 0 1 




— 1 


a 


74. 2 




2 


S 3 1 


0. 0 0 0 5 1 






0. 0 0 5 4 





_ | 


* 


74.6 




3 


15 3 


0. 0 0 5 3 






0. D 0 3 2 


0. 0 00 2 


^! 


* 


74. 1 




4 


TV* 


0 0 5 2 






0. 0 0 3 3 


0. 0 0 2 1 


_^ . 1 




7 3. 8 




5 


S3, v 


0 1 2 






0. 052 




0. 0002 


m\ 


73. 6 


II 


6 


7 c 1 


fl 4 7 






0. 49 




0. 001 3 I 


[ml 


73. 5 


1 


7 


0 4 7 

SJ * . I 
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